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$i\partial_{t}u+c0\partial_{x_{1}}2u+\partial_{x_{2}}2u=c_{1}|u|^{2}u+c2u\partial_{x}1\varphi$, $(t, x)\in \mathrm{R}\mathrm{X}\mathrm{R}^{2}$ ,
$\partial_{x_{1}}^{2}\varphi+C3\partial_{x}^{2}\varphi 2=\partial_{x_{1}}|u|^{2}$ ,
$u(\mathrm{O}, x)=u_{0}(x)$ , $x\in \mathrm{R}^{2}$ ,
$u(t, x)$ $\varphi(t, x)$
$c_{0},$ $c_{3}$ $c_{1},$ $c_{2}$ $c_{0},$ $c_{3}$
$(c_{0}, c_{3})$ $(+, +)_{\text{ }}(+, -)_{\text{ }}$ $(-,$ $+)_{\text{ }}$ (-, -)
elliptic-elliptic. $\mathrm{e}\mathrm{l}\mathrm{l}\mathrm{i}\mathrm{p}\mathrm{t}\mathrm{i}\mathrm{c}- \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{e}\mathrm{r}\mathrm{b}\mathrm{o}\mathrm{l}\mathrm{i}\mathrm{c}_{\text{ }}$ hyperbolic-elliptic. hyperbolic-hyperbolic







[1], [2], [9], [10]
(D-S) elliptic-hyperbolic $c_{0},$ $c_{3}$
$c_{0}=1,$ $c_{3}=-1$ -
$\partial_{x_{1}}=\frac{1}{\sqrt{2}}(\partial_{x-}\partial Y)$ , $\partial_{x_{2}}=\frac{1}{\sqrt{2}}(\partial_{\mathrm{x}+}\partial_{Y})$
1 [13]





$\lim_{Xarrow\infty}\varphi(t, x, Y)=\lim_{Yarrow\infty}\varphi(t, X, Y)=0$
Schr\"odinger
$i\partial_{t}u+\partial^{2}\mathrm{x}\partial^{2}u+Yu$




$=c_{0}|u|2+uC1u \int_{x_{2}}\infty\int^{\infty}\partial_{x}|1u|2dx_{2}+c2u\partial x2|u|2d\prime x_{1}x_{1};$ ,
$u(\mathit{0}, x)=u_{0}(X)$ , $x\in \mathrm{R}^{2}$ ,





(1) $J_{x_{1}}(u \int_{x_{1}}^{\infty}\partial_{x_{2}}|u|^{2}d_{X’})1=(\sqrt x_{1}u)\int_{x_{1}}^{\infty}\partial_{x_{2}}|\psi|^{2}dX_{1^{-}}’u(\overline{u}J_{x}u-2u\overline{J_{x_{2}}u})$ .







$\mathrm{H}^{m,s,p}=\{f\in \mathrm{L}^{p};||(1+X_{1}+X_{2}^{2})^{S/2}2(1-\partial^{2}-x_{\text{ }}\partial^{2}x2)m/2f||_{p}<\infty, m, s\in \mathrm{R}^{+}\}$,
$\mathrm{H}^{m,s,p}(\mathrm{R}_{x_{j}})=\{f\in \mathrm{L}p(\mathrm{R}_{x})j;||(1+X_{j})^{S/2}2(1-\partial_{x}^{2})jm/2f||_{\mathrm{L}^{p}}(\mathrm{R}_{x_{j}})<\infty, m, s\in \mathrm{R}^{+}\}$
$||\cdot||_{2}$ $||\cdot||_{m,s,2}$ $||\cdot||,$ $||\cdot||_{m,s}$
1 $\mathrm{L}_{x_{j}}^{p}=\mathrm{L}^{p}(\mathrm{R}_{x_{j}}),$ $\mathrm{L}_{x_{1}}^{p}\mathrm{L}_{x_{2}}^{q}=$





1.1 (Hayashi, N. and Hirata, H. [11]). $\overline{\tau}-\grave{\backslash }$ $Pu_{0}$
$u_{0}\in \mathrm{H}^{3},0_{\cap}\mathrm{H}0,3$ ,
$(_{|\alpha|+} \sum_{|\beta|\leq k}||\partial_{x_{1}}\alpha 1\partial_{x_{2}1}^{\alpha}2X^{\beta_{1}}x_{2}u0|\beta_{2}|^{2})^{1/}2$$\sum$ $||\partial_{xx}^{\alpha_{1}}\partial^{\alpha_{2}}X_{1}x^{\beta_{2}}u0|122|\beta_{1}2|$ $\leq\delta_{k}$ , for $k\geq 3$
$\delta_{k}$ (NLS) $u(t, x)$
–
$u\in \mathrm{L}_{lo\mathrm{c}}^{\infty}(\mathrm{R} ; \mathrm{H}^{3,0}\cap \mathrm{H}^{0,3})\cap C(\mathrm{R} ; \mathrm{H}^{2,0}\cap \mathrm{H}^{0,2})$,
$(1+t)||u(t)||_{\mathrm{L}}\infty\leq C\delta_{3}$




$S(r)=\{z\in \mathrm{c}^{2} ; -r<{\rm Im} z_{j}<r, j=1,2\}$
51
$f(x),$ $x\in \mathrm{R}^{2}$ $S(r)$ $f(z)$










(3) $\mathcal{U}_{j}(t)\emptyset(x_{j})=\frac{1}{(4\pi it)^{1/2}}\int e^{i(x_{j}-y)^{2}}\emptyset(y)/4tdy$, forfor $j=1,2$ .
Fourier $\mathcal{U}_{j}(t)=\mathcal{F}^{-1}e^{i}jFjjt|\xi|^{2}$
$\mathcal{M}_{j}=\mathcal{M}_{j}(t)=\exp$ (i|xj|2/4




$(D_{j}(t) \phi)(X_{j})=\phi(2it\perp\overline{)^{1}/2}("\frac{J}{2t})$ , $j=1,2$
dilation
Hilbert $\mathcal{H}_{j}$
$\mathcal{H}_{j}\phi(x_{1}, x2)\equiv \mathcal{H}_{x_{j}}\phi(x1, X2)=-i\tau^{-}1\frac{\xi_{j}}{|\xi_{j}|}j\mathcal{F}_{j}\phi$ , for $j=1,2$
Hilbert
$| \partial_{X_{1}}|^{\gamma}\phi=\mathcal{F}_{1}^{-}1|\xi 1|^{\gamma}\mathcal{F}1\emptyset=C\int_{\mathrm{R}}(\phi(_{X_{1}}+z, x_{2})-\emptyset(x_{1}, X_{2}))\frac{dz}{|Z|^{1+\gamma}}$
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$| \partial_{X_{1}}|^{\gamma}\mathcal{H}_{1}\emptyset=-i\mathcal{F}_{1^{-}}1\mathrm{i}\mathrm{S}\mathrm{g}\mathrm{n}\xi_{1}|\xi 1|^{\gamma}\mathcal{F}1\phi=C\int_{\mathrm{R}}(\phi(_{X_{1}}+z, x_{2})-\phi(x_{1}, X_{2}))\frac{dz}{z|Z|\gamma}$ ,
([14.] ) $|\partial_{x_{2}}|^{\alpha}$ and $|\partial_{x_{2}}|^{\gamma}\mathcal{H}_{2}$ for $\gamma\in(0,1)$
12. Sobolev
$||(_{j=1} \prod^{2}\cosh\theta X_{j}\mathrm{I}u0|,|(_{j=1}\prod^{2}\cosh\theta x_{j}\mathrm{I}u_{0}||0,3=\epsilon$ , for $\theta\in \mathrm{R}$
(NLS) $u(t, x)$ –
$S(|2\theta t|)$
$\exp(-iZ^{2}/4t)u(t)\in \mathrm{A}^{0,2}(|2\theta t|)$ , for any $t$
1 12 $t$ $u$
(NLS)





$i\partial_{t}u+(\partial_{x_{1}}^{2}+\partial_{x_{2}}^{2})u=f$ , $(t, x)\in \mathrm{t}\mathrm{x}\mathrm{R}^{2}$ ,




$\mathcal{X}(\varphi)=\cosh(\varphi_{1})+i\sinh(\varphi_{1})\mathcal{H}1$ , $\mathcal{Y}(\varphi)=\cosh(\varphi_{2})+i\sinh(\varphi_{2})\mathcal{H}2$ .
53
$\varphi(t, x_{1}, x_{2})=(\varphi_{1}(t, X_{1}),$ $\varphi 2(t, x_{2}))$











([4]) [6], [11] )
2.1 (Hayashi, $\mathrm{N}$ and Naumkin, $\mathrm{P}.\mathrm{I}$ . [12]).
$\frac{d}{dt}||Su||2+||\omega_{1}S\sqrt{|\partial_{x_{1}}|}u||\omega 2s\sqrt{|\partial_{x_{2}}|}u||2$
$\leq 2|{\rm Im}(Su, sf)|+C||u||^{2}e^{2}||\varphi||_{\infty}(||\omega||_{\infty}^{4}+||\omega||_{1,0,\infty}||\omega||_{\infty}+||\varphi_{t}||_{\infty})$
$(\mathrm{L}\mathrm{S})$ $u$ $\omega_{j}(X_{j})=\sqrt{(\partial_{j\varphi_{j}})},$ $j=1,2$
$(\cdot, \cdot)$
$\mathrm{L}^{2}-$
2.1 $S(\varphi)$ Schr\"odinger $\frac{1}{2}$





























$|(S\mathcal{F}^{-1}e-(\theta\xi_{1}+\zeta\xi_{2})Fu, S\mathcal{F}-1-e(\theta\xi 1+\zeta\xi 2)\mathcal{F}\emptyset\partial-1(x_{2}\psi\partial_{x}w1))|$
$\leq 4e^{4||\varphi||_{\infty}}(||||\phi(\cdot+i\theta, \cdot+i\zeta)||\mathrm{L}2x2S\sqrt{|\partial_{x_{1}}|}u(\cdot+i\theta, \cdot+i\zeta)||^{2}$
$+||||\psi(\cdot+i\theta, \cdot+i\zeta)||_{\mathrm{L}}2S\sqrt{|\partial_{x_{1}}|}w(x_{2}$ . $+i\theta, \cdot+i\zeta)||2)$
$+Ce^{6||}\varphi||\infty(||u(\cdot+i\theta, \cdot+i\zeta)||2|+|w(\cdot+i\theta, \cdot+i\zeta)||2)$
$\cross(||\phi(\cdot+i\theta, \cdot+i\zeta)||^{2}\mathrm{L}x_{1}\infty \mathrm{L}_{x_{2}}2+||\phi x_{1}(\cdot+i\theta, \cdot+i\zeta)||^{2}\mathrm{L}^{\infty}x_{1}x_{2}\mathrm{L}^{2}$








3 Outline of Main Theorem
(5) $X^{k}=\{f\in C(\mathrm{R};\mathrm{L}^{2})$ ; $\sup_{t\in \mathrm{R}}||u(t)||_{X^{k}(t)}<\infty\}$ .
$X^{k}$






$+c_{3} \tilde{u}\int_{x_{1}}^{\infty}(\overline{\tilde{u}}\partial x_{2}u+\tilde{u}\partial_{x}\overline{u})2(_{X_{1}}’, X_{2})dX_{1}’$ .
$P$
$u=P(\tilde{u})$
$\mathrm{B}=\{\tilde{u}\in C([0, \infty);\mathrm{H}3,0\cap \mathrm{H}^{0,3})$ ;
$\sup_{t\in[0,\infty)}(1+$ $\mathrm{E}\mathrm{D}^{-C\epsilon}||\tilde{u}(t)||_{x(t)}3+t[0\sup_{\in,\infty)}||\tilde{u}(t)||X^{2}(t)\leq C\epsilon\}$
$\mathrm{B}$ 2
$\varphi$ 23 2, 3 24
1 $\varphi$ $j=1,2$
$\varphi_{j}(t, x_{j})=\frac{1}{\theta}\partial_{x_{j}}^{-1}(\varphi_{j,\theta}\theta,(t, X_{j})+\varphi_{j,\theta,-\theta}(t, X_{j})+\varphi_{j,-\theta,\theta}(t, X_{j})+\varphi_{j,-\theta,-\theta}(t, X_{j}))$,




$|| \omega||_{\infty}\leq\frac{C}{\sqrt{\delta}}(1+t)-1/2||\tilde{u}(t)||_{\mathrm{x}(t)}1$ , $|| \omega||_{1,0,\infty}\leq\frac{C}{\sqrt{\delta}}(1+t)-1/2||\tilde{u}(t)||X^{2}(t)$ ,
(8)
$|| \varphi||_{\infty}\leq\frac{C}{\delta}||\tilde{u}(t)||_{X^{0}()}t$ . $|| \varphi_{t}||_{\infty}\leq\frac{C}{\delta}(1+t)-1||\tilde{u}(t)||_{X(t}2)$ .
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